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NYABING WATER MANAGEMENT PLAN 
SUMMARY 
The aim of the project was to devise solutions to potential and existing townsite salinity 
problems in Nyabing as well as to develop viable locally-based water resources.  It was 
identified that issues surrounding water management are associated with salinity, available 
resources and the need to create opportunities for new industry to attract more people to the 
town.
A workshop with the Kent Shire and other stakeholders led to identification of specific water 
management priorities which were used to guide the direction and focus of the Water 
Management Plan.  Workshop outcomes, as priority objectives resolved from the workshop 
were to: 
1. Upgrade the sports ground dam to increase run-off reliability by improving the 
catchment;
2. Improve townsite stormwater drainage, capture and storage (‘roof to road’ water 
management); and  
3. Investigate the use of run-off improvement techniques, including polymers, as part of 
improvements to roaded catchments. 
This report is based upon a suite of comprehensive technical analyses relevant to Nyabing 
including its urban water balance, subsurface groundwater and geophysical analysis, 
infrastructure damage, surface water and drainage analysis, water quality analysis and 
socio-economic analysis. 
Recommended options for managing salinity and developing new water supplies, preliminary 
engineering design of options, cost-benefit analysis and specific recommendations on priority 
water management options were developed from the technical analysis. 
Five water management options were identified addressing water resources development, 
salinity management and socio-economic development objectives.  These were: i) upgrade 
of the existing sports dam; (ii) capture stormwater run-off from the townsite; (iii) 
improvements to the catchment of the old Water Corporation dam; (iv) wastewater re-use 
and (v) capture of run-off from CBH roof area.  Of these five, Option 1 and Option 2 (both 
split into sub-options (a) and (b) have been designed as part of the RT-LA project as they 
were identified as major priorities for the town, and have the highest potential to meet the 
water management objectives in Nyabing.   
Options 1a and 1b concern management that would achieve higher and lower catchment 
yields that would satisfy 78 and 73% respectively of the existing demand of townsite water 
demand of 41 mL/year.  The capital requirements and costing were provided at two rates:  
engineering commercial, and DAFWA/Shire rates.  For Option 1a these costs are $596,788 
and $227,250 respectively and for Option 1b are $410,164 and $169,650, each with 
equivalent annual operating costs of about $5,400.  Option 2a is estimated to yield 71% of 
the current water demand at a cost of $479,757 (engineering rates) or $235,634 
(DAFWA/Shire rates) while Option 2b would yield 34 per cent of the existing water demand 
at $1,002,511 (engineering rates ) or $308,805 (DAFWA/Shire rates).  These figures may be 
compared to current operations which yield 15 ML/yr or 37% of water demand. 
A cost-benefit analysis was undertaken on the proposed water management options.  
However, because a market price for locally produced water does not exist as such, instead 
of documenting net benefits, the results are expressed in terms of the break-even water price 
that would need to be achieved so that for a project, total costs are equivalent to total 
benefits.
A number of cost-benefit scenarios based on selected assumptions were investigated and 
Options 1a, 1b and 2a (implemented using DAWA/Shire costing rates) were all considered 
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as economically viable.  In particular, considering the average cost of water derived from the 
sports dam and scheme water so that supply meets demand for water, then Option 1b 
should be carefully contemplated by decision makers.  Alternatively, Option 2a shows the 
greatest returns, given that benefits from reduced salinity and improved water management 
could be achieved.
All other options considered in the cost-benefit analyses are unlikely to be viable given the 
assumptions and data used in this study.  None of the considered options, when costed at 
full engineering rates, was found to have a break-even condition. 
ii
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1. INTRODUCTION 
1.1 Background 
This project aims to devise solutions to potential and existing townsite salinity problems as 
well as developing new locally based water resources for 16 rural towns.  New research and 
existing knowledge of townsite water systems will be used to identify water management 
options and construct Water Management Plans (WMPs) that focus on improved and 
integrated water management strategies.
Department of Agriculture, Western Australia (DAWA) with project partners including CSIRO, 
CRC LEME, UWA Agricultural Resource Economics, UWA Centre for Water Research, WA 
Chemistry Centre, Wheatbelt Enterprise Technologies and participating shires are involved.   
The project is funded by the Western Australian Government, 16 Local Government 
Authorities and the National Action Plan for Salinity and Water Quality (NAP).  Other major 
partners include the Avon Catchment Council (ACC), the Northern Agricultural Catchments 
Council (NACC), the South West Catchments Council (SWCC) and the South Coast 
Regional Initiative Planning Team (SCRIPT). 
Nyabing is in the Kent Shire, about 270 km south-east of Perth (Figures 1.1 and 1.2) and has 
115 residents.  The Shire has been involved in DAWA’s Rural Towns Program since 1999.   
1.2 Water management objectives 
A socio-economic survey conducted as part of the project (Appendix A identified that water 
management at Nyabing is associated with salinity, available resources and the need to 
create opportunities for new industry to attract more people to the town.   
A workshop involving the Shire and Project Planning Team in June 2005 identified specific 
priorities which were used to guide the direction and focus.  A summary of outcomes is 
shown in Appendix B.  The priority objectives resolved from the workshop were: 
1. Upgrade sports ground dam to increase run-off reliability by improving the catchment; 
2. Improve townsite stormwater drainage, capture and storage (‘roof to road’ water 
management); and  
3. Investigate the use of run-off improvement techniques, including polymers, as part of 
the improvements to roaded catchments. 
1.3 Purpose of the Water Management Plan 
The Water Management Plan for Nyabing is based on: 
1. A summary of technical investigations, which compiles conclusions from: 
 Townsite geophysics summary 
 Urban water balance study  
 Evaluation of cost associated with infrastructure damage caused by salinity 
 Methodology for assessment of water management options 
 Groundwater quality report 
 Evaluation of cost associated with infrastructure damage caused by salinity 
 Surface water management plan 
 A brief socio-economic report 
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2. Recommended options for managing salinity and developing new water supplies; 
3. Preliminary engineering design of water management options; 
4. Cost-benefit analysis for the recommended water management options; and  
5. Recommended priority water management options. 
Figure 1.1 Nyabing locality map 
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Figure 1.2 Nyabing townsite and key water management features
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2. CURRENT TOWN STATUS 
2.1 Scientific studies and investigations 
A number of scientific studies and investigations were carried out to identify the current water 
management status and make appropriate recommendations that will reflect the town’s 
objectives.  The investigations included: 
 Assessment of the risks of salinity and waterlogging due to surface run-off and 
identification of existing and potential water sources (Appendix C); 
 Geophysical investigation of underlying geology, particularly the basement rocks and 
the regolith material that lie between the bedrock and surface, which is important in 
understanding the hydrogeology, salinity risk and its management (Appendix D); 
 Groundwater investigations to define to assess salinity risk from rising watertables, and 
to determine the feasibility of dewatering to lower the watertable for salinity 
management (Appendix E); 
 Cost of infrastructure damage associated with salinity and waterlogging (Appendix F); 
 Viability of commercial utilisation of additional water resources or improvements 
derived from water use or re-use options; 
 Groundwater quality investigations to determine constraints for local water supply from 
groundwater sources, both directly (as brackish) or after water treatment (desalination).  
If dewatering is feasible, determine the appropriate level of treatment (e.g. reverse 
osmosis, desalination, nanofiltration or evaporative desalination), assess potential for 
bulk mineral harvesting from saline water and water disposal (Appendix G); 
 Assess groundwater quality and its spatial and temporal distribution and variation 
which could provide key information on groundwater and surface water interactions, 
and interconnection within groundwater systems when integrated with hydrogeology, 
groundwater modelling, geophysics and surface hydrology (Appendix G); and 
 Urban water balance to identify existing water usage in town and volumes of other 
sources of water within town which can be developed (Appendix H).   
The outcomes of these investigations are summarised below.  
2.2 Salinity risk assessment 
A telephone survey (Appendix A) indicated that residents do not consider salinity a problem 
within the main townsite.  However, there is evidence of minor corrosion of brickwork in the 
lower walls and foundations of the town hall and hotel. 
Residents reported that salinity was increasing and evident at the CBH facility on the 
northern edge of town.  Investigations revealed that all of the townsite, except the south-
eastern section, has a watertable depth of less than 2 m, and therefore a risk of salinity 
development (Figure 2.1).  This suggested that salinity could be more serious than anecdotal 
evidence implied, and perhaps a full inventory of impacts had not yet been established. 
Salinity is often exacerbated where ponding of surface water leads to high rates of infiltration 
during prolonged connection between the watertable and land surface.  Waterlogging/ 
inundation is a hydrological process often associated with the break of slope or soil profile 
changes from permeable to less permeable thus discharging at the interface, and where 
surface run-off accumulates within localised surface depressions.  Assessment of surface 
water processes, mainly through Land Monitor data and soil-landscape units, also showed 
that half of the townsite is above the break of slope, which is at low risk of salinity 
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(Figure 2.2).  The west, downstream of the break of slope is at higher risk, particularly at 
CBH, adjoining property, below the sports oval and small pockets throughout town. 
Investigation identified that the prospect of salinity management through lowering of 
watertables by groundwater pumping is poor due to low aquifer yield (< 0.4 L/s per bore).  
Therefore, salinity management would be more effective through management of surface 
water, particularly in alleviating the waterlogging/inundation problem. 
Groundwater quality investigation showed that the shallow groundwater has salinity levels 
between 10,200 and 34,000 mg/L (1,500-5,000 mS/m).  Geophysical investigations showed 
that groundwater is more saline at depth.  This confirmed that the rainfall/run-off-infiltration 
process of shallow groundwater occurs across the townsite and that surface water 
management to address waterlogging/inundation should be the key focus. 
2.2.1 Infrastructure damage through salinity 
Evaluation of the cost associated with the townsite infrastructure damage caused by salinity 
was undertaken.  The assessment was based on integrated analysis of soil saturation level 
at 1 m below the ground level, which identifies salinity risk (Figure 2.2), and relevant cost of 
damage associated with spatially defined salinity risk.  Assessment was confined to the parts 
of the town.  Methodology details are given in Appendix F.  
The estimated damage cost for the different land use zones as described in the town 
planning scheme is $22,500/year and the project NPV (net present value) cost over the next 
20 years is $239,000 if salinity control measures are not implemented.  Greatest cost is 
associated with residential properties and shown in Table 2.1.   
Table 2.1. Estimated infrastructure damage due to shallow watertable and salinity 
Land use type Damage cost in Year 1 ($)
Projected NPV over 20 years 
(@ 7%)  ($) 
Commercial 2,420 25,638 
Industry 4,129 43,743 
Parks and Recreation 123 1,303
Public Purpose 526 5,572
Railway 0 0
Residential 14,678 155,499 
Rural 0 0
Rural/Residential 0 0
Roads 675 7,151
Total 22,553 238,927 
2.3 Urban water 
2.3.1 Urban water balance 
The urban water balance for Nyabing was determined by analysis of key components: 
 existing scheme water consumption provided by the Water Corporation and billing 
records;
 townsite wastewater generation; and  
 modelled stormwater run-off from a series of assumptions about the surface run-off 
characteristics using AQUACYCLE. 
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The urban water balance based on the last 50 years of historical meteorological data and 
recent scheme water consumption records from the Water Corporation is summarised in 
Table 2.2.  Explanations for the derivation of these figures are provided in Appendix H.  
Table 2.2. Urban water balance for Nyabing 
Items Indoor use (ML/year) 
Outdoor use 
(ML/year) 
Total 
(ML/year) 
Total scheme water use 13.6 13.8 27.4
Scheme water - residential 9.59 4.96 14.5
Scheme water use - commercial 2.08 1.92 4.0
Scheme water use - industry 1.30 1.30 2.6
Scheme water use - other 0.58 5.62 6.2
Wastewater 15.6
Modelled stormwater run-off 107.2
The current supply to Nyabing from the regional water supply scheme by Water Corporation 
is 27.4 ML/year.  Water supply is from the local Water Corporation dam, supplemented by 
imported scheme water.  As shown in Table 2.2 approximately half of the total scheme water 
is for outdoor use, mostly for watering lawns and gardens. 
The urban water balance modelling identified a large potential water resource from town 
stormwater run-off.  Approximately 107 ML/year could be collected.  Re-using water from the 
wastewater evaporation pond was identified as another potential resource, although extra 
capacity and water treatment need to be added to this system. 
2.3.2 Water demand for irrigation on community open spaces 
The Shire uses water for irrigation of the sports oval, hockey field, bowling green, park and 
public garden (shown in Table 2.3).  It was reported that up to 25 ML/year of water is supplied 
by locally harvested stormwater, and up to 10 ML/year from scheme water when dams run dry.  
(Scheme water use for irrigating parks and ovals has been included in the urban water balance 
in Table 2.2 as outdoor use of ‘Scheme water use - other’, 5.62 ML/year.) 
Table 2.3. Water demand for irrigation on parks and gardens  
Location of demand Area (hectares)
Watering 
depth/day 
(mm/day)
Frequency 
per week
Watering 
months per 
year
Annual 
volume 
(ML/year) 
Sports oval and hockey field 3.0 15 2 7 (Oct.-Mar) 25.20
Bowling greens 0.4 50 1 7 (Oct.-Mar) 5.60
Four parks (Memorial Park, car 
park garden, administration 
centre and picnic park)
1.0 12 3 7 (Oct.-Mar) 10.08
Total 4.4 40.9
Currently there is an increase in water demand from recreational facilities.  The Shire has 
indicated that if more water was available it could be used for beautification of the townsite. 
2.3.3 Rainwater tanks 
Only a limited number of houses are fitted with rainwater tanks.  This could be improved if 
rainwater tanks are promoted by the Shire of Kent.  However, health requirements would 
need to be considered if water is used indoors. 
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Using rainwater tanks to substitute for residential outdoor use and toilet flushing was 
analysed.  It was found that rainwater tanks would not be able to meet this demand and 
would only reduce total scheme water consumption by 8.6 per cent.  Due to a small 
proportion of roof area within the townsite, rainwater tanks would reduce stormwater run-off 
by only 0.1 per cent, or approximately 0.2 ML/year.  Detailed description of the derivation of 
the modelling results may be found in Appendix H. 
2.4 Town water resources 
Existing water harvesting facilities include the sports dam south of town and bowling green 
dam.  The sports dam has a capacity of 35 ML and collects run-off from a 23 ha roaded 
catchment.  The bowling green dam has a capacity of 6.5 ML but leaks and is not used for 
storage.  Water is being pumped out of the bowling green dam to the oval tanks when the 
tanks are not full, or water lost through leakage.  The bowling green dam is fed by a roaded 
catchment of approximately 1.72 ha.  The Shire of Kent uses these dams for irrigation of 
parks and ovals, and together they are reported to yield 25 ML/year. 
The Water Corporation has two dams, one not used (old Water Corporation dam), which has 
5 ML storage capacity and a degraded roaded catchment of 6 hectares.  The newer dam is 
used as a source of scheme water.  This dam is able to supply 27 ML/year, which is the 
current demand.  Imported scheme water is also used to supplement supply when required. 
2.5 Socio-economic factors 
The Shire of Kent has reported that if additional water supplies were developed, they would 
like to see new industries established and water used to beautify the township in order to 
attract more people.  Tree farms, vineyards and horticulture are considered to be potential 
industries if more water were available. 
Figure 2.1. Salinity risk mapping at Nyabing
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Figure 2.2. Salinity risk mapping from break of slope surface water process 
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3. WATER MANAGEMENT OPTIONS 
Water management options were formulated following investigations of existing town water 
management practices, governing scientific processes and the Shire of Kent’s planning 
priorities and objectives, identified through discussions between the RT-LA planning team 
and Shire representatives. 
Water management options for Nyabing are outlined below.  These address water resources 
development, salinity management and socio-economic development objectives.  Refer to 
Figure 1.2 of townsite for location of the key water management features. 
3.1 Options identified 
3.1.1 Option 1:  Sports dam 
Upgrade the existing sports dam to increase performance and reliability of the existing dam.   
This option would satisfy the objective of water resource development for socio-economic 
improvement purposes. 
3.1.2 Option 2:  Town run-off and drainage works 
Stage 1 would capture stormwater run-off from the townsite and use it for irrigation.  Stage 2 
would be an improvement of stormwater drainage, which would involve redirecting run-off 
from roofs and hardstand areas into road drainage systems, a ‘roof to road’ water 
management strategy. 
This option satisfies water resource development and alleviation of townsite salinity and 
waterlogging objectives. 
3.1.3 Option 3:  Old Water Corporation dam 
Further water resource development, improvements to the catchment of the old Water 
Corporation dam so that additional water could be used to irrigate Shire-controlled sports 
grounds, parks and gardens.  This dam is currently vested with the Shire of Kent; 
consequently negotiations for future development between the Water Corporation and the 
Shire of Kent are not required. 
This option would satisfy the objective of water resource development for socio-economic 
improvement purposes. 
3.1.4 Option 4:  Wastewater re-use 
Treated wastewater from the Water Corporation’s evaporation pond continually discharges 
into the Nyabing creek west of the town contaminating the creek downstream of town.  
Subject to negotiations with the Water Corporation, the pond could be enlarged and the 
water treated, then re-used on parks and ovals. 
This option would satisfy the objective for water resources development. 
3.1.5 Option 5:  run-off from CBH 
The run-off from CBH roof area and hardstand could be captured, stored and utilised.   
This option would alleviate salinity at CBH and also provide a water source. 
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3.2 Options for further investigation 
From the above options, only Options 1 and 2 have been designed as part of the project as 
they have been identified as major priorities, and have the highest potential to meet the water 
management objectives.  Further discussions of these options are outlined in Section 4. 
Implementation of Option 2 is subject to negotiation with a landholder as it assumes access 
to infrastructure through private property and possibly requires placement of infrastructure on 
private property. 
The process of option selection involved discussions with the Shire of Kent and all 
stakeholders in the project.  The method for assessment of options, and selection of 
recommended option, informally adopted the method outlined in Appendix I.   
Options 3, 4 and 5 were considered second order priorities.  While recognised as 
preferences, they require further investigation before they could be implemented.  The issues 
which still need to be resolved include:  negotiations with CBH; consultation with the Water 
Corporation for re-use of treated wastewater; and assessing the wastewater quality and 
treatment required by the guidelines for re-use on parks and ovals by the Department of 
Health.
3-10
NYABING WATER MANAGEMENT PLAN 
4. ENGINEERING ANALYSIS OF WATER MANAGEMENT OPTIONS 
Kellogg Brown and Root Pty Ltd (KBR) were commissioned to undertake preliminary 
engineering analysis of the options identified as priority for water management.  The options 
and their sub-options (based on engineering alternatives) are: 
 Option 1:  Upgrade the existing sports dam to supply irrigation demand; 
 Option 2a:  Capture stormwater run-off from the townsite via a sump then pump it into 
the existing sports dam for storage.  The supply is also to be augmented by run-off 
from the leaky bowling green dam in town; and 
 Option 2b:  Capture stormwater run-off from the townsite via a sump then pump it into a 
new dam for storage.  The supply is also to be augmented by run-off from the leaky 
bowling green dam located in town. 
The engineering analysis included identification of potential water yield from each option, 
capital requirements, and associated capital and operation and maintenance cost.  This 
section summarises the engineering details for each option.  More information on 
methodology of the engineering analysis and assumptions is in Appendix J. 
The engineering analysis is preliminary, based upon limited, site specific data.  Further 
design would have to be undertaken later prior to implementation of any of the options. 
The cost estimates on capital requirements are based on: 
 Work contractors are fully insured and have total liability for construction and accept 
risks for completion, e.g. material and labour conditions; 
 Work contractors will conduct testing and commissioning of installed equipment 
(e.g. pressure testing of pipes); 
 All works are quality controlled and adhere to construction and engineering standards 
for quality assurance of the product; 
 Works will be fully supervised and comply with WorkSafe regulations; 
 All estimates are based on current commercial construction rates in Western Australia 
and assume a competitive tender process. 
Costs may be further refined when options are further optimised at the detailed engineering 
design stage. 
There may be opportunity for the Shire of Kent or other local contractors to price and 
undertake the works which may lead to reduced costs against the cost estimates.  However, 
comparison of the cost estimate given here and any cost estimate obtained from the Shire, or 
others must give attention and comparison to the respective quality, delivery, construction 
and liability risks.    
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4.1 Option 1:  Sports dam 
4.1.1 Description of option 
Water demand for irrigation at the oval, hockey field, parks and bowling greens is being 
supplied by the existing sports dam, which has a capacity 35 ML.  The dam is fed by a 
roaded catchment of 23 hectares.  An existing pipe and pump supply water to the demand 
points.  Improving the size of the catchment to achieve more reliable yield is required.  A 
schematic of this option is shown in Figure 4.1. 
4.1.2 Water yield 
Results from the water balance analysis reveal the sports dam has an average annual yield 
of 15 ML based on the last 10 years of rainfall record.  This represents 37 per cent of current 
water demand, which is 41 ML/year.  The annual yield is also less than the 35 ML capacity of 
the existing sports dam.   
Option 1a:  Utilising 8 mm rainfall threshold 
Increasing the roaded catchment to 45 ha to utilise 8 mm or greater of rainfall using polymer 
materials would produce a dam yield of 32 ML/year, representing 78 per cent of the existing 
demand of 41 ML/year.  The dam capacity becomes deficient for any catchment greater than 
45 ha. 
Option 1b:  Utilising 5 mm rainfall threshold 
Increasing the roaded catchment to 27 ha to utilise 5 mm or more of rainfall using polymer 
materials would produce a dam yield of 30 ML/year, representing 73 per cent of the existing 
demand of 41 ML/year. 
Further optimisation to improve run-off from the roaded catchment, for example by trialling 
with a different surface type to reduce catchment threshold, should be part of the 
investigation at a later engineering design stage. 
4.1.3 Capital requirements and costs 
The capital requirements and costs for these options are shown in Tables 4.1 and 4.2.  The 
capital requirements and costs are provided for KBR commercial rates, and DAWA/Shire 
rates.  The assumptions and cost details for these rates are supplied in Appendix J. 
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Table 4.4. Capital requirements and costs, and operation and maintenance costs for Option 1a:   
Utilising 8 mm rainfall threshold 
Capital items Details
KBR
commercial 
rates 
($)
20%+30% 
DAWA/Shire
rates 
($)
Increase size of existing sports 
dam roaded catchment 
Additional 22 ha, total 45 ha 
(Cost of polymer excluded) 
132,000 110,000 
Supply and install pipe from 
existing sports dam to ovals 
1550 m of DN100 mm with class 
9 pressure rating 
107,250 54,670 
Supply pump from existing sports 
dam to ovals and enclosure 
(with level controls @ minimum 
depth of 0.5 m, timer @ 4 hours) 
10 L/s @ 34 m head 30,520 26,980 
Supply and install storage tank at 
oval
Steel lined storage tank 390 L 75,593 35,600 
Sub-total capital costs 345,363 227,250 
Location allowance (20%) Adjustment for regional location factor, 
e.g. transportation, etc. as costs are 
based on metro rates 
69,073 
Sub-total location allowance costs 69,023 
Additional project costs 
General contractor’s prelims 
(20%)
For mobilisation/demobilisation, site 
set-up, site clean-up, etc. 
82,887 
EPCM fees (@10% of cost) Engineering, Procurement, 
Construction and Management fees 
49,732 
Contingency (@10% of cost) 49,732 
Sub-total for additional project costs 182,351 
Total for capital investment 596,788 227,250 
Operation and Maintenance 
items Details Cost ($/year)
Pump operation (10 L/s @ 34 m 
head) 
12 hrs/day, 3 days/week, 
7 months/year of 5.1 kW pump and 
$0.17/kWh 
874
Maintenance personnel and 
repairs 
$80/hr 2 hrs/week 7 months/year 4,480
Total for operation and maintenance 5,354
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